B c e l l e correspondant 5 l a pression associde au second son l o i n de l a surface. La dbpendance temporelle de l a surface e s t nggligeable.
Abstract.-The amplitude of the deformation of t h e f r e e s u r f a c e of l i q u i d helium i n t h e presence of standing waves of second sound has been observed. The wave height i s 10-100 times smaller than t h a t corresponding t o the second sound pressure away from t h e surface. The time dependence of t h e surface l e v e l i s vanishingly small. I t has been pointed out elsewhere t h a t standing waves of second sound i n He I1 produce deformations of t h e f r e e s u r f a c e , and t h a t these can be observed using o p t i c a l techniques / 1 , 2 / .
The second sound f i e l d c o n t r i b u t e s t o t h e pressure within t h e l i q u i d , and theamount of t h i s pressure has been c a l c u l a t e d by various authors /3,4,5/. There i s l i t t l e doubt about the amplitude of t h i s pressure v a r i a t i o n f o r a given value of t h e second sound f i e l d . There remain, however, theor e t i c a l and experimental u n c e r t a i n t i e s about both t h e time average and t h e time dependence of t h e r e s u l t i n g s u r f a c e deformation.
The problems a r i s i n g a r e most e a s i l y seen i f we consider standing waves of second sound given by $ = Qo s i n kx. cos w t ,
w h e r e $ : -Vv-n i s t h e v e l o c i t y p o t e n t i a l of t h e normal f l u i d . The pressure contribution p2 result i n g can be found using an expression given by Sorbello /4/ which according t o P u t t e m a n and G a r r e t t / 5 / i s v a l i d i f compressibility and thern a l expansion of t h e l i q u i d a r e neglected. Ppn P2 = -k2 $02 cos 2kx(l -cos 2wt) (2) 2psIt i s tempting t o conclude t h a t t h e surf a c e w i l l be displaced from i t s equilibrium height by Az = pplpg. It t u r n s out, however, t h a t t h e time v a r i a t i o n of z i s limited by i n e r t i a l e f f e c t s s i n c e t h e r e w i l l be bulk flow i f Az i s t o follow p2 a t t h e frequency 2w.
A simple c a l c u l a t i o n shows t h a t t h e ampli-; tude A of t h e o s c i l l a t i o n of t h e s u r f a c e height i s reduced t o P2
v 2
Where v and v a r e t h e v e l o c i t i e s of g r a v i t y wag ves and c a p i l l a r y waves a t frequency 20, and vt i s The s u r f a c e motion i s c l e a r l y very small.
On t h e o t h e r hand t h e time average of p2 i s nonzero so t h a t we expect some kind of s u r f a c e deformation. Indeed we do observe c l e a r l y defined s u r f a c e deformations /1,2/. Close bo t h e surface v and v -~ must be p a r a l l e l t o t h e s u r f a c e and -n contain v e r t i c a l components. The p o t e n t i a l ( 9 ) must t h e r e f o r e c l e a r l y be changed c l o s e t o the surface. This w i l l lead t o a c e r t a i n reduction i n t h e time average below t h a t expected from
W e used t h e s c h l i e r e n technique described previously / I / t o observe s u r f a c e deformations on helium contained i n a v e r t i c a l c y l i n d e r excited thermally on t h e axis. The a c t u a l shape of these * A t t h e Technion Haifa, I s r a e l . This work was carried out while s. and Y. Eckstein We have used such information to calculate the second sound field in our resonators and to calculate the value of pp away from the surface.
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